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Table II .—Inegalites du Logarithme du Rayon Vecteur du Soleil. 

Arg. Y. + Arg. XIII. + le Jour de l'Ann^e. 
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On a Numerical Solution of Kepler’s Problem , reduced to a Tabular 
Form . By Dr. A. De G-asparis. 

{Extracted from Letters addressed to Mr . Hind.) 

“ I have constructed a numerical table for tbe solution of 
Kepler’s problem. This table, which extends to 23 pages, similar 
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156 Numerical Solution of Kepler’s Problem . 

in size to those of Callet, gives, by simple inspection, the value of 
the excentric anomaly within about a degree, for any excentricity 
less than unity. By proportional parts we get the value of our 
unknown quantity to a fraction of a minute, and then by a calcu¬ 
lation of the correction A s by the formula 

M — s + e sin e 

A g = - 

i — e cos s 

we get it within a fraction of a second. 

“ The table, consequently, contains all possible solutions of the 
equation 

M = 5 - e . sin s 

for whole-degree values of M and s, and for values of e less than i. 
It would not be difficult to obtain these solutions directly, but the 
calculation would be long, and there is the objection that we 
cannot beforehand estimate its extent. Allow me to explain the 
process I have followed. 

“ I remarked that if we wish to solve practically (say by a 
mechanical process) the equation 

m = x^n . <p (x) 

in which the function (p is one of those which has been tabulated, 
we must mark on a rule the logarithms of the numbers c 1? Co, c l , 
&c., found by the equations 

h = c { <p (h) = c . 2 <p (2 h) — c 3 <p (3 h), &c. 

and place above them the numbers z h, 3 h , &c. The number 
h is arbitrary. This done, we must mark on another rule either 
from right to left, or from left to right, the logarithms of the 
numbers o, 1, 2, 3, &c. If, now, we want to find the roots of the 
equation 

m — x-’t-n (p (x) 

we must find on the first rule a number p h nearly equal to rn ; 
place it beneath the — 00 of the second rule, and take at sight the 
sums of the logarithms of c n of the first rule and the corresponding 
logarithms of the natural numbers on the second rule. The sum 
which gives the logarithm of n will be found at the part of the 
rule under the number q h; and this number will be the approx¬ 
imate root. We may correct this value by the proportions which 
are found of themselves by placing the symbol — 00 first under 
the number next less than m, and, secondly, under the number next 
greater than m. 

66 In the case of Kepler’s problem, I have taken h = i°. I 
have then deduced the solutions which I wanted by the simple 
addition of the logarithms which are found at corresponding points 
on the two rules; and I have stopped the calculations in all cases 
where the logarithm of the sum exceeded zero. 

“ The following table is equivalent to two-fifths of the twenty- 
three pages of which the whole table is composed. In the example 
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subjoined^ after the calculation of proportional parts, I find the 

correction by means of the formula A e = —— ~ ~ ~ s -- n --. 

J 1 — e cos £ 


Specimen of Table. 
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Example .— Let the equation be 26°*35794 = $ — 0*82575 sin s. 

For M = 26°, and by variation of e we find $ = 7o°*6344o. 
For M = 27®, and by variation of e we find d = 7i°*99486 s 
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158 M. Babinet , on Finding a Bough Latitude . 

Whence for M = 26°*35794, we shall have s = 71°* 12136. 

The error is o 0 *oc>3. The correction A e comes out + 0*00472.” 
Whence, lastly, s = 71°* 12608. Error = o°*ooooo3. 


An Expeditious Method of finding the Latitude by simply observing 
the Azimuthal Angles of two Circumpolar Stars with a Theo¬ 
dolite . By M. Babinet. 

(i Communicated by Admiral TV. II. Smyth.) 

It is presumed that the method is designed to meet the case of 
a traveller, who, from other considerations, has been led to take 
with him a small theodolite and pocket-chronometer, to the exclu¬ 
sion of a sextant or repeating circle; and that he has with him a 
catalogue of the brighter stars. Regarded otherwise, the method 
would be much inferior to others already known. 

In the well-known triangle Z P S, let Z be the zenith, P 
the pole, and S the place of a circumpolar star. Z P = 90 — A. 
PS = £.PZS = A, the azimuth of the star. 

Then 

sin A . cos A = sin 3 . sin P $ Z 

It is proposed that the star’s azimuth shall be observed when 
at its greatest elongation, in which case PSZ = 90°, and the 
above equation becomes 

sin A . cos A = sin 3 

Similarly for the second star we should have 

sin A'. cos A = sin 3' 

Dividing ( 1 ) — (z) by ( 1 ) + (2), we then have 

tan % (A—A') tan \ (3—3') 
tan l (A + A') ~ tan | (3 + 3') 

When the two stars are observed at opposite elongations, A and A' 
will have opposite signs, and A + A' will be found at once from 
the difference of the two readings of the horizontal circle, half the 
difference will be 

i (A + A') 

By equation (3) we thence get 

1 (A - AO 

Thence A and A' separately, and by either (1) or (2) the required 
latitude A. 

Having found from A or A' the azimuthal reading of the pole, 
we can then set the telescope in the meridian, and obtain the time 
very nearly by a transit of an intertropical star. The whole 
operation need not take more than twenty minutes, if the stars are 
previously suitably selected. 


(1) 

(*) 

( 3 ) 
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